Knowledge does not transfer automatically, but requires an active, personal progress through meaningful learning. As posited by the constructivist paradigm, the aim of this study was to identify the characteristics of meaningful learning by analysing definitions and correlated methods found in the literature.
Introduction
In this paper, we investigate how meaningful learning is rooted into constructivism, a type of learning that learners themselves build up so that they change the meaning of their experience. In health professionals, meaningful learning helps them to learn in a more effective way, use their knowledge in a more productive manner and contribute to improve the quality of their practice. Therefore, it is important to know the characteristics of meaningful learning and its methods.
In healthcare, the term 'learning' is frequently used to define an experience-based process generating long-term behavioural change, as well as the acquisition of knowledge, abilities and competence. Learning has been defined as 'a process whereby individuals assimilate and gradually elaborate on increasingly complex and abstract units of knowledge, such as concepts, categories, behavioural schemata or models and/or whereby behavioural skills and competences are mastered ' (De Sanctis 2006) .
Unlike scientific theories, educational theories do not slot into clear-cut definitions, as they are not necessarily the result of experimental manipulation of controlled variables through a hypothetical-deductive approach. In fact, educational theories are often the result of observation and assessment of teaching and learning practice based on an inductive approach (Dennick 2012) . In the course of time, such approaches have led to different perspectives, such as Behaviourism, Cognitivism and Constructivism -each supported by underlying paradigms. This, in turn, has led to the development of different learning theories. Major awareness of the characteristics and of the methods to develop and implement meaningful learning may enlighten future educational practices and curricula for healthcare professionals.
Background
Nurse educators are currently rethinking traditional teacher-centred curriculum designs with the aim of embracing new ideologies with a stronger focus on learner-centred learning (Stanley & Dougherty 2010) . This paradigm reflects recommendations issued in 2012 by the National League for Nursing as an attempt to address the ever-changing needs of nurses. Moreover, it is also in keeping with recommendations by Benner et al. (2010) on re-visiting nursing education, meeting present and future patient expectations and teaching trainees to 'be' nurses rather than simply 'practice' nursing (Benner et al. 2010 , Benner 2012 , National League for Nursing 2012 .
From a preliminary literature search targeting definitions and correlated underlying methods of different learning-types, we focused our attention on identifying the characteristics of meaningful learning as posited by the constructivist paradigm. We selected constructivism as a reference model, as it allows for a specific person-centred focus on individuals in training, which is in line with the characteristics displayed by healthcare students. Considered holistically, individuals are, therefore, viewed as part of a living environment wherein they play an active learning role. Meaningful learning clearly emerges from the constructivist paradigm. Ausubel et al. (1978) used the term 'meaningful' to describe the interaction between newly acquired and existing information (Ausubel et al. 1978) . Instead, mechanical learning occurs when new information is acquired through memorization, with no integration with previously existing knowledge. This interaction constitutes the 'knowledge building process' that is one of the fundamental principles of constructivism.
The conceptual framework of meaningful learning
The conceptual framework of meaningful learning is based on constructivism, which is different from behaviourism and cognitivism. In behaviourism, knowledge is viewed as a passive, automatic response to external factors, or a reaction to specific environmental stimuli. Therefore, learning is only viewed in terms of behavioural change. Cognitivism, on the other hand, ignores external factors, so that learning is construed solely as cognitive change (De Sanctis 2006) . In the cognitive approach, knowledge is an abstract, symbolic representation of the individual mind (De Sanctis 2006) . Instead, constructivist learning is both active and personal (De Sanctis 2006 , Giaconi 2008 , Varisco 2011 ) -a structured process that originates from individual experience (Hrynchak & Batty 2012) . This marks the shift from an objective, target content-centred approach to a subjective, learner-centred outlook.
In constructivism, learning is strongly conditioned by environmental stimuli such as culture, group dynamics, motivation and emotion (De Sanctis 2006) . Therefore, from a constructivist perspective, the main pedagogical objective is not that of supplying individuals with chunks of new and diverse knowledge, but rather that of reworking and transforming already-acquired knowledge (Santoianni & Striano 2003) .
The study Design
An integrative review.
Method
This study includes two phases: 1 A preliminary review of the various types of learning for healthcare professionals and then a focus on meaningful learning due to its strong connection with constructivism. 2 Identification of the characteristics of meaningful learning by analysing the definitions found in the literature and the methods related to it.
Search strategies
The literature focusing on different learning-types was reviewed to identify characteristics of meaningful learning. Guidelines on integrative reviewing were drawn from Whittemore and Knafl (2005) , as this method allows for a combination of diverse research methodologies used to develop theory and evidence-based practice. Articles were sought out on MEDLINE, CINAHL and SCOPUS, with the following keywords: meaningful learning, significant learning, transformative learning, vicarious learning, generative learning and reflective learning, nurse, nursing, health professional -in detail: nurses, nursing students, dental hygienist students and physiotherapy students, doctor of pharmacy, students of Health Information Management). Key words were derived from findings on the different types of learning (Table 1) and specific strategies were devised for each database. No language, time or study-design restrictions were adopted. Papers whose titles and abstracts referred explicitly to diverse learning types were taken into account.
Screening of articles and selection criteria
We retrieved 627 references with seven extra references found through searching other types of sources, for a total of 634 results. Duplicates and articles whose abstracts made unclear reference to learning types were ruled out. Papers were then streamed by learning type and data, including research number, author, title and journal, were entered into an ad-hoc Excel table into which filters were then enabled; 11 articles are discussed in this review (Figure 1 ). All 11 papers were read and analysed by the authors individually. Definitions were used to draw up a list of the main concepts pertaining to meaningful learning, which were then shared and discussed. Prominent categories of characteristics pertaining to meaningful learning emerged from the discussion.
Ethics
Ethical approval was not required.
Results
Twenty papers dealt with meaningful learning, 46 dealt with transformative learning; two with vicarious learning; two with generative learning and 46 with reflective learning. This paper focuses on our integrative review relating only to the characteristics of meaningful learning, all other learning types will be discussed elsewhere (manuscript in preparation). Again, papers and authors with unclear references to constructivism were ruled out, so that a further nine papers were excluded. This paper focuses on the information gleaned from the 11 selected papers. Table 2 reports the title, authorship, journal, place of implementation, conceptual references, study type and objectives, characteristics of meaningful learning and developmental methods for each examined paper. Where study design is concerned, eight papers referred to descriptive studies, one to a quasiexperimental, pre-post, exploratory study, one to a nonrandomized, pre-post, controlled study and one to a nonprimary source, narrative review.
Studies described in the selected papers were performed in Canada (1), Sweden (1), the USA (5), the UK (1), Australia (1) and Brazil (1), respectively, and the narrative review was by British authors. All articles but one were in English, the exception being in Portuguese. Several papers defined meaningful learning through a conceptual reference model or consulted bibliography and references influenced developmental and implementation methods chosen for each study.
After analysing the definitions, three main categories of characteristics of meaningful learning emerged:
• Meaningful learning as 'active building-up process';
• Meaningful learning as 'change'; • Meaningful learning as 'developed through experience'.
Meaningful learning as 'active building-up process'
According to Johannsen et al. (2012) , meaningful learning is an active process whereby newly acquired knowledge is interpreted against past knowledge, thereby fostering greater and more in-depth understanding (Johannsen et al. 2012 ). The scholarship model deployed by the author is meant to help learners develop meaningful learning and self-efficacy by encouraging them to relate already-acquired knowledge to newly acquired information, put theory into practice and structure content to be mastered into a logical, coherent meaning continuum (Johannsen et al. 2012) .
According to Johannsen (2012) , meaningful learning coincides with deep learning which, in turn, contrasts with surface learning and identifies such issues as pertinence of current or future profession, or interest and authenticity of undertaken tasks -all of which are significant pegs onto which students may hitch meaningful learning (Johannsen et al. 2012) . A further issue relating to education and knowledge transfer is the use of competence in new situations, viewed in terms of self-efficacya field where learners may be in need. Self-efficacy is defined as the belief that one is capable of performing in a certain manner to attain certain skills. Lowered perceived self-efficacy limits the development of competence, thereby hindering education and preventing the development of meaningful learning (Johannsen et al. 2012) . Table 1 . Classification of learning according to the authors.
Learning types
Definitions and sources
Meaningful Learning Significant Learning
The process of interaction between new information acquired by the individual and the relevant knowledge structures he or she already possesses (Ausubel et al. 1978 , Fink 2007 
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According to Dreifuerst (2012) , meaningful learning goes beyond memorizing information by promoting conceptual understanding and supporting the development of clinical reasoning skills as a guide to professional practice. Indeed, the author identifies debriefing, viewed as a strategy conducive to the development of clinical reasoning, as an effective way of triggering meaningful learning (Dreifuerst 2012) . Used with nursing students, Debriefing in Meaningful Learning (DML) is a constructivist practice deploying guided reflective thinking to foster critical reasoning and thinking. This reflective method encourages learners' to apply thought processes to clinical experience, thereby enhancing their knowledge, decision-making skills and learning (Dreifuerst 2012) . Coherence and cohesion between students' positive perception of the learning environment and practical proof of acquired learning are key to best teaching practices and stances of meaningful learning experience in learners (Dreifuerst 2012) .
According to Magnussen's (2008) constructivist view, individuals build their own learning. This clearly clashes against the traditional view of learning wherein information is handed down passively from expert to learner. If learning is to improve understanding and theory is to become practice, then both learners and professionals need to be equipped with relevant, meaningful competences (Magnussen 2008) . Magnussen describes the experience of a group of instructors delivering online education through applying the principles of meaningful learning according to Fink's Taxonomy (2007) (Fink 2007 , Magnussen 2008 . Despite longer course-planning times, instructors reported on greater success in reaching set educational goals and learners took an active part in their own learning which was, therefore, driven by personal needs (Magnussen 2008) . Irvine (1995) posits that meaningful learning entails a process whereby newly acquired and already-mastered information interact (Irvine 1995) and authors of this review attempt to raise teaching practitioners' awareness to the relevant use of concept mapping in meaningful learning. Concept maps are meta-cognitive tools that learning environments elearning (implementation of a program-online).
-They have switched their curricula to the online process;
-They have provided support to teachers; -Use of Fink's taxonomy for planning the course, formulation of objectives and learning assessment criteria; interviews with teachers for evaluation purposes. They were urged to explore new areas of knowledge and how they could be used for professional practice.
8-Lickteig (2004)

9-Tryssenaar and
Gray (2004 -Change.
-Deep learning. Students were divided into small groups as indicated by IBL and guidelines were provided and discussed for the construction of mental maps. They selected a topic of their interest, sought additional information and prepared a poster to be presented and discussed in the group of students. Finally, they implemented a self-assessment of the work done and then received feedback from the facilitators.
11- Irvine (1995) Reference to Ausubel and Novak. Meaningful learning is based on the theory of assimilation by Ausubel et al. (1978) .
Study: Narrative review Objectives: Exploring the nature of a concept map, the research on concept mapping and meaningful learning, possible reasons why its use has not developed in the training of nurses. By addressing these issues, the author hopes that educators of nurses will be aware of the use of concept maps and will promote meaningful learning. help students organize their thoughts on and around a specific, or any, subject matter into a diagrammatic form. Over time, this tool has become key to developing meaningful learning in students, to curriculum planning, assessment, as well as to research. Moreover, the deployment of concept maps has enhanced instructors' efficacy and improved students' results. This topic is a matter of current discussion, as shown by the literature wherein an abundance of references can be found to experience with using concept mapping to foster meaningful learning and critical thinking skills (Daley & Torre 2010) .
Meaningful learning is 'change'
According to Krueger et al. (2011) , meaningful learning is an act, process or experience leading to the acquisition of knowledge or competences. Learning only takes places if it brings about change in the learner and only becomes meaningful if the change is long-lasting (Krueger et al. 2011) . Kreuger chose to re-design a health policy training course through using Fink's Taxonomy (2007) in an attempt at encouraging significant learning, enhancing the efficacy of course teaching and fostering learner interest (Fink 2007 , Krueger et al. 2011 . Prado et al. (2011) maintain that three conditions must co-occur for meaningful learning to take place, i.e. learners must be willing to learn, hold some degree of relevant pre-cognizance as well as logical and psychological meaning-content to attribute to what they are about to acquire (Prado et al. 2011) . The authors used Moodle to develop and evaluate a virtual classroom on the Theory of Meaningful Learning. Findings revealed that a virtual environment favours learning, both individually based and tutor-mediated, thereby encouraging students to take on an active learning role. Prado and De Almeida believe that meaningful learning is indeed important in nursing education (Prado et al. 2011) .
Fink (2007) agrees with the idea of learning as consolidated behavioural change, i.e. meaningful in the presence of true understanding. This author also maintains that learning becomes meaningful when newly acquired information is pegged onto a pre-existing cognitive framework. Moreover, Fink posits that meaningful learning somehow comprises the following six learning types:
(a) Foundational knowledge: understanding and remembering information and ideas also underpin other learning types; (b) Application: developing the ability to apply acquired skills (e.g. project management skills), meant to trigger critical, creative and/or practical thinking and foster other learning types; (c) Integration: linking concepts, ideas, people and experience supplies professionals with new skills of an intellectual nature; (d) Human dimension: learning to know oneself and others encourages professionals to relate to the human aspects of what they are acquiring; (e) Caring: exploring new feelings, interests and values inherent in newly acquired learning helps to stimulate and involve professionals; (f) Learning how to learn: the development of self-driven learning skills allows professionals to carry on learning even once the experience in hand has been completed (Fink 2007 , Magnussen 2008 ).
Meaningful learning is deemed paramount in nursing education, especially for students who are likely to become future nursing instructors, as they will be in the position to feed newly acquired knowledge into their professional performance and practice (Magnussen 2008) . Akinsanya and Williams (2004) agree that meaningful learning is characterized by change and, therefore, exhort teaching practitioners and tutors in nursing to use such strategies as concept mapping to promote and develop deep learning (Akinsanya & Williams 2004) . In turn, learners are exhorted to look into the connections between concepts to develop greater understanding. In particular, these authors deploy concept maps to assess several nursing input modules and declare them to be ideal tools when attempting to highlight change.
Meaningful learning as 'developed through experience' Marks and McIntosh (2006) maintain that learning is mediated by experience that allows for and facilitates deep, meaningful learning. Experience-mediated learning correlates with deep learning style expressed in terms of understanding the meaning of acquired knowledge. Critical reflection is part and parcel of deep learning and paramount in experience-based learning (Marks & McIntosh 2006) . Indeed, Marks and McIntosh value experience-based learning viewed in terms of training, as it contributes to the development of reflective thinking alongside meaningful learning by integrating theory and practice. Personal development is strongly associated with deep learning and critical reflection promotes professional development, thereby becoming an integral part of any permanent learning process.
Lickteig ( investigation addresses acquisition from the lookout of a piece of personal experience able to trigger new meaningful learning (Lickteig 2004 ). The author accordingly added an autobiographical component to her course curriculum on mental healthcare with the aim of fostering meaningful learning in nursing students, who later supplied positive feedback on the course itself.
Finally, Tryssenaar and Gray (2004) stated that meaningful educational content should meet learners' needs and be as concise as possible, as professionals usually have limited time available for learning. Again, these same authors believe that to foster sharing, meaningful content should address all professionals (Tryssenaar & Gray 2004 ). Tryssenaar and Gray consequently fed these principles into an innovative curriculum for ongoing education, featuring short sessions, Problem-Based Learning (PBL), narrative and practice in applying newly acquired knowledge, which appears to hold greater efficacy than traditionally deployed pedagogical methods.
Discussion
The literature reports several learning types, offering relevant definitions and underlying developmental methodology and implementation tools. Focused as it is on identifying the characteristics of meaningful learning according to the constructivist paradigm, this review has singled out three main features: (1) meaningful learning as 'active building-up process'; (2) meaningful learning as change; (3) meaningful learning as 'experience-mediated knowledge'.
In addition, we found that the literature mentions 'reflective learning' (Liimatainen et al. 2001) , 'transformative learning' (Parker & Myrich 2010) , 'vicarious learning' (Roberts 2010) and 'generative learning' (Jonassen 1999) , although similarities and/or differences between these are somewhat unclear and can generate confusion. Therefore, further research would be needed to clarify and describe these concepts.
One of the main difficulties encountered by us was, however, the apparent overlap in use by the literature of the terms meaningful and significant. In fact, most sources used the expression 'Meaningful Learning' (Irvine 1995 , Akinsanya & Williams 2004 , Lickteig 2004 , Tryssenaar & Gray 2004 , Marks & McIntosh 2006 , Dreifuerst 2012 , Johannsen et al. 2012 and only in four did the authors use the expression 'Significant Learning' (Fink 2007 , Magnussen 2008 , Krueger et al. 2011 , Prado et al. 2011 . A preliminary scan of the selected sources led us to believe that the above expressions were used synonymously; however, a closer investigation revealed that 'Meaningful Learning' actually defines a cognitive and meta-cognitive level of processing (Novak 2001) , whereas 'Significant Learning' also encompasses behavioural and affective levels (Fink 2007) .
While investigating, we encountered the novel term 'Deep Learning', which was used to define in-depth, longlasting learning leading to wider, deeper comprehension (Akinsanya & Williams 2004 , Johannsen et al. 2012 . 'Deep Learning', intended as learning style, has been investigated and measured by several researchers (Bigg 2001 , Snelgrove 2004 .
The literature reporting on deep learning experience and its relevant underlying strategies, as yet, is limited. Exposure to traditional or mechanical pedagogy signifies that conservative teaching methodologies are still fairly popular among pedagogues and professionals, who tend to draw from and re-enact such teaching patterns in their own teaching and learning development sessions. Quite often, it is the teaching practitioners who perform the mental work expected of learners (Irvine 1995) .
Limitations
For this study, only papers referring to the constructivist paradigm were selected and this reduced the number of articles included in the review. We did not set any time restrictions, so also out-dated papers were retrieved.
Conclusion
Besides being informed by active and innovative models and tools, constructivism, clinical thinking and ethical comportment (Benner et al. 2010) , education for healthcare professionals is science-and evidence-based. In health care, education aims at preparing highly competent and skilled professionals geared for quality changes, the latter being deemed a must when operating in complex environments (Watson 2008) . In addition, education aims at facilitating the development of meaningful learning and at fostering interdependence among professionals (Frenk et al. 2010) . However, the complexity and results of learning, teaching and assessment strategies of inputs given to healthcare professionals and nurses certainly constitute a problem (Akinsanya & Williams 2004) .
Several constantly interacting factors, such as personality and learning approach, contribute to and influence learning. Personal characteristics include such aspects as pre-existing knowledge, both theoretical and practical; learning skills and style, learning context and the need to develop diverse strategies able to provide chances for meaningful learning to occur (Tryssenaar & Gray 2004 , Johannsen et al. 2012 .
Inclusion of all categories of healthcare professionals, rather than limiting research to nurses (most frequently studied) enabled to highlight the subject matter of deep learning and its relevant underlying methodology and strategies. Moreover, the constructivist paradigm helped to define a new outlook on learners, who are currently becoming increasingly important in and accountable for deep, ongoing, durable learning. Strategies able to influence and drive pedagogical practice among healthcare professionals towards meaningful learning require further investigation. Future research findings may yield useful insights into similarities and differences that might help address learner needs more adequately; explore innovative pedagogical strains and trains of thought in nursing and healthcare education; revisit clinical training with a view to devising new practice-mediated learning methods; perform pedagogical and andragogical research and ultimately support the efficacy and significance of already-undertaken innovations.
